Matthiessen State Park offers differing perspectives of the geology of the area, from the stunning views of bluffs and floodplain of the Vermilion River to the deep, winding canyons of the park's Dells Area. A numerical system was used to rank the severity of hazards along the various park trails similar to the work of Ross (2014aRoss ( , 2014b, who pioneered the ranking of trails by hazard, specifically for Starved Rock State Park. Ross showed that ranking trails by hazard may be more useful for visitors than simply ranking trails by degree of difficulty. Ranking of trails for Matthiessen State Park proved somewhat different from those of Ross, since hazards in the two parks are not exactly the same. The most hazardous trail is the Upper Dells, which is closely related to erosional surfaces. Steep cliffs and drop-offs are especially significant in the specific ranking concerns. It is hoped that such studies will be used to inform visitors of the hazards associated with each trail and enhance the safety of park visits. 
Introduction
Natural hazards are threats to humanity created by the natural world. Examples of these would be rockslides, flash floods, and fallen trees. These hazards, and many others, claim thousands of people's lives every year and cost many people large sums of money in property damage. A death count was made from the years 2004 to 2013 by the International Federation of Red Cross and Red Crescent Societies. This death count found that 1,059,072 people were killed as a result of natural hazards (World Disasters Report 2014 , 2014 . Natural hazards clearly affect human lives on a global scale. State parks are no exception to this. Some state parks do a better job at preventing the natural hazards, but how effective are they at doing such? Our research team set out to answer this question.
Matthiessen State Park is located just off Route 178 in Oglesby, IL. The park is divided into two major areas: the Vermilion River Area and the Dells Area. Both of these areas have a network of paths and trails running throughout them. The stunning views and rich wildlife bring many visitors to this park. However, this park is no stranger to dangerous hazards. In fact, in July of 2002, a person fell to their death due to shear surfaces caused by erosion (Churney, 2006) . This research was done to assess the hazards of the park all the while seeing which of the trails would be the most dangerous based on the hazards that are present. Deaths, like the one recently stated, could be prevented if the general public knew about the dangers that lurk underneath their feet.
Background Information
Matthiessen State Park started to form during the Ordovician Period, around 488 million years ago. Through the process of deposition, the Ordovician St. Peter Sandstone was laid down. This formation can be seen in the lower parts of the Lower Dells. An unconformity can be seen as the Platteville Dolomite, another Ordovician formation, overlays the St. Peter Sandstone. Other layers of strata are of Pennsylvanian age. These strata consist of alternating layers of shale, sandstone and coal (Ross, 2015) . One structural aspect of the area is the LaSalle Anticline. This can be seen in areas carved out by the Vermilion River. Large boulders of granite can be seen dotting the landscape. These are more than likely glacial erratics, mainly because the lithology of Illinois does not contain granite. These boulders are speculated to have been moved by glaciers during the many glacial movements that took place during the Cenozoic Era lasting until the last glacial retreat approximately 10,000 years ago. The main erosional process affecting the area is erosion caused by water. Caves can be seen in the Lower Dells, showing the effects of groundwater flow. There is also evidence of headward erosion caused by the waterfalls in the canyons, this can be seen in Figure 1 below (Reams, 2013) . 
Methods
For this research project, our research team traveled to Matthiessen State Park to observe and record possible hazards along the trails and pathways that are available for hiking.
We observed hazards at the two different locations within the park: The Vermilion River Area and the Dells Area. This was done in both the spring and fall, allowing us to see if more hazards had been created. The difference in time also allowed us to see how the park staff tried to fix any problems with the park. To observe and record specific hazards, our research team hiked each trail and recorded each hazard by using a GPS device to document exact positions and coordinates along the trails. These coordinates were recorded in a field notebook and compiled after our research was completed. The hazards were then given a value, or weight, that was used in the final calculation of the hazard value for each trail. The table below (Table 1) shows how each hazard's weight was calculated. These hazard weights were then used in the new hazard equation our team created. The new equation can be seen in Table 2 . Table 3 (Ross, 2015) . After looking at the old equation, we were able to change a few things while also adding in new values from new hazards that weren't originally considered.
The hazards our team used in our equation are: flooding, tree falls, erosion/shear surfaces, staircases, rockfalls, steep climbs, and trip/slips. The flooding hazard was taken when the trail crossed through a floodplain. The hazard value for flooding, 5, was divided by a standard distance of 1 mile and then multiplied by the distance the trail crossed through the floodplain.
A similar principle was used for determining the hazard value relating to tree falls. Tree falls had a hazard weight of 3 and a point was taken whenever the trail went through a forested area. The weight was then divided by the standard distance of 1 mile and then multiplied by the distance the trail covered while in a forested area. The rest of the hazards were taken as points where the hazard existed, meaning an erosion/shear surface point was taken when our team came across evidences of erosion or a shear surface. A staircase point was taken where staircases existed along the trails, whether they be manmade or natural. A point was taken for rockfalls whenever there was a risk of rocks and debris falling onto or near the trail. Steep climbs points were taken when the trail became laborious to climb due to a steep slope. Lastly, a trip/slip point was taken when objects on the trail or the trail itself ran the risk of either causing a park guest to trip or slip. Examples of each of these hazards can be found in Appendix B. Each of these remaining hazards, erosion/shear surfaces, staircases, rockfalls, steep climbs, and trip/slips, were multiplied by the number of occurrences and then added together with the flooding and tree falls to get a total hazard value for a trail. This total hazard value was compared with each of the trails.
To complete our research, we used the following equipment:
2. Field Notebook and Pencil 3. Camera
Sample Bag

Results
The highest ranking trail for the Vermilion River Area of the state park was River
Trail. River Trail is the longest of the trails and it runs parallel with the river. This leaves the trail susceptible to flooding. This trail also ran along the side of the steep cliffs that form part of the park. There were two sizeable rockfalls about 10+ ft away from the trail. Apart from the flooding and rockfalls, there were also streams that crossed over the trail, wearing away at the path. These hazards combined with a risk of falling trees and a steep climb, resulted in the trail receiving a rank of 68.12. The lowest ranking trail from this area was the Big Hill trail. This trail received a rank of 30.69 due to its short distance and lack of major hazards. The most common hazard of the Vermilion River Area of the park was shear surfaces. Table 4 , located below,
shows the values for the other trails that were walked and the distance of each trail. The Dells Area of the park had significantly more hazards. The Upper Dells area received a large hazard value of 291.28. This is mostly due to the overall length of the trail coupled with the large amount of erosion and shear surface points. The Lower Dells received a value of 80.08. The Lower Dells is located on the inside of the canyons, putting them at a lower elevation. This pathway has flowing streams within it and this part of the dells is known for flash floods. Shear surfaces were also the most prevalent hazard in this area of the park. Table   5 shows the length of the trails and the total hazard value. 
Discussion
After careful compilation and analysis of the data recorded, some safety concerns need to be addressed, in general, for Matthiessen State Park trails, as well as more serious concerns for specific trails. Compared to the Dells Area, the Vermilion River Area trails contain fewer hazards, however, there are still some concerns among some of the tails that make up this area. As is stated within the results section, the trail with the largest hazard value is River Trail.
This trail ran alongside Vermilion River, and through the floodplain. This puts the trail at considerable risk to flooding. This was evidenced by the presence of thick mud along the trail, gravel and shells carried by water now on land, and large puddles. Hikers and tourists should be careful of river flooding, especially during or after periods of rainfall. River Trail also comes near shear cliffs of sandstone. This puts the trail at a risk for large rockfalls. This is evidenced by two such rockfalls observed already along the trail. Hikers and tourists should be careful for rockfalls at all times. This risk would increase during times of heavy rainfall or during the winter when 
Conclusion
By using a numbered system to rank the severity of natural hazards, we determined which trails of Matthiessen were the most hazardous. The highest ranking trail for the Vermilion River Area was River Trail and the Upper Dells for the Dells Area. The most common hazard found in both areas were shear surfaces. Shear surfaces, which rank 6 on our scale, are not only dangerous because of their steep slopes, but they can also lead to several problems in the future resulting in more rock falls or destroyed paths. After discovering all of the hazards recorded, it's safe to say that significant work needs to be done to the failed supports and erosional features of the trails to prevent additional hazards or injuries. One possible solution is to increase the effectiveness of drainage pipes since the majority of the pipes examined were clogged or broken. This would allow water that is flooding and eroding the paths to be transferred under the path directly to a lower elevation, thereby preserving the trails and increasing safety. Another possible solution is to add effective railings or fences at shear faces and replace the visible failing supports. In worse case scenarios, the park employees could close down the dangerous trails and create safer new ones. These possible solutions would greatly increase the safety of the park. This, in turn, would make the park more enjoyable and help to preserve the park over generations, allowing many to continue to enjoy the natural wonders of Matthiessen State Park. 
Trails Color
Upper Dells Green
Lower Dells Blue 
